Abstract
Introduction

60
As the global population of tigers (Panthera tigris) existing in the wild today continues to captivity [18] . Being able to monitor and manage stress in captive tigers will allow for a 74 successful and self-sustainable captive population, as the reduction of stress can enhance inter-assay coefficients of variation (CV) were 2.1 % and 6.5 % for the high-binding internal 201 control and 1.5 % and 10.3 % for the low-binding internal control (n = 50 plates analysed). event. There were mild increases in FCM levels of two male tigers from Dreamworld (M1,
243
Bengal sub-species and M2, Sumatran sub-species; Fig. 1A ) after the blood sampling event
244
while two male tigers from Australia Zoo (M1 and M2, both Sumatran sub-species; Fig. 1A )
245
showed moderate increases in FCM after the blood sampling event. As shown in Fig. 1C ,
246
mean FCM in all male tigers returned to baseline levels within the 5 days after blood 247 sampling. In females (n = 5 from Australia Zoo only, see the other male tigers at Dreamworld, (Fig. 3A) . The 4 year old female Sumatran tiger (no.1)
271
from Dreamworld showed the highest mean FCM out of all females at Dreamworld (Fig. 3B ).
272
Male Bengal tiger (no.6) and female Sumatran tiger (no.5) showed the highest CV in their mean FCM (103 % and 96 % respectively) out of all tigers at the Dreamworld (Fig. 3A-B) .
274
The 14 year old Bengal male tiger (no.1) and male Sumatran tiger (no.2) showed similar 275 levels of mean FCM (Fig. 3A) . The 14 year old Bengal female tiger (no. 2) from
276
Dreamworld had slightly lower mean FCM in comparison to the FCM levels of the 4 year old 277 female Sumatran tiger (no.1; Fig. 3B ).
278
All male tigers at the Australia Zoo showed similar mean FCM levels during the study period 279 (Fig. 4A) tigers expressed nadir levels of FCM during the study period (Fig. 3A) .
311
All tigers at the Australia Zoo were reported as healthy and having no medical issues (Table   312 2.0). Interestingly, the three male tigers at the Australia Zoo (no. 2, 3 and 4; Fig. 4A Zoos from Queensland, Australia. We found no differences in FCM between sub-species,
324
however sex related differences was significant. We also biologically validated the FCM
325
EIA by demonstrating raise and return to baseline profiles of FCM in male and female tigers 
337
Naturally, there is a lag or delay between stimulation of the HPA axis and an elevation in 338 FCM excreted in faeces following a biological challenge [7] . This time is equivalent to the 339 time it takes for food to be digested and passed from the duodenum to the rectum. 
354
We found sex related differences in FCM levels in the captive tigers. This result is in line 
424
In conclusion, FCM EIA provides a useful tool for the evaluation of cortisol metabolites in 425 tigers in relation to current husbandry procedures and management practices in captivity. As with respect to human interactions. We also use this study as a platform to raise caution 433 regarding uses of terms "stress" and "stressor", which are often used incorrectly to highlight 434 that animals with a high cortisol level are more stressed or "sick" when compared to their 435 counterparts that show lower cortisol levels. Without, appropriate health index (e.g.
436
information that we have provided in Table 1 and 
